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B ERmALREDERLDEETHESMEZERR T~ BAEEA R EER TR » mlk R
P A FAAE B 6 R A RIA TR o Bk ROTR A SR FIE X LR debib 85 o R E 1R - S
WAL A EF IR L R R E B R 1 Streptomyces europaeiscabiei B 35 InE R Z HAk 0 BAA
RIERZ I ARRE—FRR LR EN - B REH > HAk 35-2 ¥ 43-21 # S. europaciscabiei 3% R Z it
B 1 Sk R o i —F R A 16S rRNA Ik B - 7] o #7 14 40 4 48 52 35-2 11 43-21 W Hk & &2 Streptomyces rochei

S e

¥ Streptomyces neopeptinius ° % ' X &R BT

W IR A & 28.0% B 35.0% *

VAT HR 35-2 2 4321 X 3B RIRR R HH KRG 0 X
PRI A H R Z R 61.5% ° wsbB = 0 hmBIAKLA BIKE

WA BB LR EREZEN » BRI A A E B L EM A Koy R -

RAEER - B EEON - SR - EYIiTG -

HIS

5 #% FE B i (common scab) Fy & #2 F
(Solanum tuberosum L.) B2 % 7 4HEE M 1 G4 %
T B2 AN RS BB EEE - AEH
I S B R AR B B B0 MY S (Strep-
tomyces spp.) » DRI EHAVHREEHE S ¢
Streptomyces scabies (Lambert & Loria 1989b) ~
Streptomyces acidiscabies (Lambert & Loria
1989a) ~ Streptomyces turgidiscabies (Miyajima et
al. 1998) K Streptomyces europaeiscabiei (Bouchek-
Mechiche et al. 2000) » H.Atl F# @] & & - Strep-
tomyces bottropensis ~ Streptomyces stelliscabiei
K Streptomyces aureofaciens 5 J1 5 #H E 15 H
o % Bl B 55 B iR i 28 4= (Leiminger et al.
2013) - 2 Lo [ B 1 5 1S 8% 1R T 7E AR A9
B FEBZERFER DB AR - B HREE
ARAT R ELR BE > 8% B I P BEAH L9 & 3 2 45K

3 HEUG S EME R o E R B T 7 -
E BN ENE LI TR SHEHR » &
DEPNGOESY =P

82 BB M 2 R R bR T oIS R R
EWER > TuERETREFEN B H
B BbmE 2 Pia e H 2 S 2 (E kT 69’
o BERIFTE AW ERE - B 18Ky
FIA Lok RMIER % 128 pH ~ 1 BMEZR N5
BORPEME RTA HEERI R B E S 7 X HE
ERBUEE A RE  REFEITNEAHNEY
£ EHAREIRIE S HEZE (Larkin et al. 2011;
Dees & Wanner 2012) o $i 97 Sh il A S PR &=
MNER TR — HAERZELEES > H
L& 2 S 82 BB N 2 A R A2 Pk
Znfd o ARMEE B Rl 1L R IR A A 5%
2HM () 20 (Goth et al. 1993; Dees
& Wanner 2012) « JTF 5K » £YIFI6EES)

R EHBI 20199 5 S H s BE2HE 20194 12 H 17 H -

TEEMER ¢ eris2024@dns.caes.gov.tw

' BEOREABTEEEERBRSTHEYIRELDETES -
ZEIWMTRAHRATEE - 68 FEA -

PTG BT R R R T R

S B -

‘BT EREARTEERERRS TEYRE A EE - 58 ZHT -



TBRREE B 6 R 8 BTN 123

#fE > CHANVEBEERNEYHREN AN
RCINZEB - TR LR R Eh B % Ak e b Z AP I
SEHUP 5 41 Actinovate® (Streptomyces lydicus
WYEC 108) Kz Mycostop” (Streptomyces gris-
eoviridis K61) % - & HEith A S HR
R ER E G a4l 5 S (Streptomyces
candidus Y21007) g b 22 08 © % -
B R At TR S BRI DT A RIS 5 —
B A B TR R BT A IR o

FIRE SR & & $2 2 98 i s 7Y A8 B ot
T 0 H AT R ELER T DL [ M
(non-pathogenic Streptomyces spp.) (Hiltunen
et al. 2009; Wanner et al. 2014; Sarwar et al.
2018; Sarwar et al. 2019) {E BitEHiE 2 A
HESRZE A E A RS > THREEY
PGy R 24 R R BAEE (Pseudomo-
nas spp.) (Arseneault et al. 2015) EHZE IR E
(Bacillus spp.) (Meng et al. 2013; Lin et al.
2018a) 1E B AEYIBEH » TR &£ Z 9B s
HEAAHEIRR - MLERZREMEETS
HELL S, scabies F B Ry #AHI » HATF AR T
ST 2 FE B R M 2 B N ] 5 R E
BN > W S. turgidiscabies . S. europaeis-
cabiei % > HWFFTHE H 218 5 82 98 i &
J> HH 48 2R 8 & U Fs (Wanner 2009) « Horof o
S. europaeiscabiei 1 S. scabies 7> 16S %G
RNA (16S ribosomal RNA; 16S rRNA) fff 55
S P » 2538 EAl B [EFE (Flores-
Gonzalez et al. 2008) - HAETE A S. europaeis-
cabiei Z ¥ ~ B L HHEMBEMIHE 2 X E
TERE T HEMRMAAR - HESRHE R
[&)Z HIHEES -

H R 7 & i B O & 2 B £% I8 s
FY T EREE 2 /) (Flores-Gonzalez et al. 2008;
Leiminger et al. 2013) » T FE R IR FER ~ I
2R R R M 3 B R (Song et al. 2004;
Wanner 2009; Hiltunen et al. 2014) » & &Rl i
2015 FRERET (Lin e al. 2018b) HIFEE >
fEE o WL AHFFEHE LS. europaeiscabiei {E
Fb ARy AR T S A HE
MR E - LR E RS E A ERE
FEE < R -

MEETE

TIEMRERRZRE ~ DRERIRT

PBRESHET R - ER - HERHESE
FEAREMFERE LS R REMEE
DL GPS g B E AL o W 2 - B & FZ 1% A
FLIE 20 H (mesh) ERdaEeET - IRFNVZ=RT -
A LB AR PICE DB R E > F—+
FRFEEL 10 g I A 100 mL B ZKHEHE 30 s - %
BRI EER R AKETT 10x Z5FkE%
SrAIEL 107 Ko 107°x 2 +- 3R 100 pL - DA
L BRIBG#E5 5) ZEATHY IR 0.02% FREE (urea) ft
50 ug mL"' nystatin 2 1.5% water agar (WA)
BEEVRE  RERTREE2 wk k- )
ML ERE B IR B - PREEE U
4RI 2 B % 2780 50 pg mL” nystatin ) In-
ternational Streptomyces Project medium 4 £%
#ZH: (ISP-4, Becton, Dickinson and Company,
Sparks, MD, USA) Pz B4l - HLIE—H
VAL 3 Wik - FFERESER o SIHUE T 2R
HRE L2 RFE PHAZEHBEM (Huang
2008) °

HASImERMNREENGREEERZ
R

AT (8 F 2 9 i 9 B PR By S, ewro-
paeiscabiei St1563 > R A EEE HZ R HIERE
B By B DUR S - (RFHE A+ (Lin
et al. 2018b) « KE(REFHYIE i B &5 42 > ISP-4
Brg A BUE (b1 > FFLLISP-4 B A i
& R I0CIORF B TRIE 7 d 1k EIHUE
TR /K RO - R A A E B L B
FHA 600 nm 7 & TOHE - FHEE L EE (op-
tical density; OD) /5 0.3 » B & E 4 & 10°
CFU mL" (colony-forming unit; CFU) EJ&[{E
RyaBprp 2 SR -

MR R SIS B RAIRE < TEAE
AR F AR PAEE - BT E
BE R ERAWE ZE DR IO DB E -
AEARTF ZBREE R > 77 BIFE LR ISP-4 5%
B BIEE% o FLLISP-4 BB A E G E -
[ 30CRDRR B T HE 5 d RATIS Z &%
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DIER 3 mm fTfLE U HUEE - B2 AR
H 2 3.5 cm x 3.5 cm ¥ FE 4K Ay ISP-4 B2 AL
HS55 cm FOEIE - 1 30CHRIEREEM
HEEEE 72 h{% o fRF I 3 A A [S] R 4R T R —
FEHI T « BRI BN ISP-4 B TdR 2 S.
europaeiscabiei St1563 B > FH 78 T DL 4%
R 7K BRI L 100 pL DAL BYBE HR 15 5
BATAA AL ISP-4 S5 8 A - GEMIEER > B
A 30CRURBERY » BH&E 7 dig  HUHIHNE
NI AN -

ANEEEREHRREEERENS.
europaeiscabiei St1563 BEJ]2 8/

MRS E/NERE ZBERK » EBTH
S. europaeiscabiei St1563 {5 P JJ M E - LA
EEKEC RPN R 2 1 R0R - RRE
FHEEZ) R 10° CFU mL™ » HY 1 mL 2 4 B 0%
R IIAZER 100 mL 7 E&RASHIE A (Luria
Bertani, LB broth, Miller) (Becton, Dickinson
and Company, Sparks, MD, USA) fJ = Fg /5
o BERIOCZIRERBERTESE B
BIEFMED R 0714 21 d - & ZHFIKEL
BEOMIERER® - HAH0.22 pm JEHE
R - BTS2 B IR 200 uL flA 9.0 cm
ISP-4 » BB E P OB ECBE A sl &
B (NEER 6 mm) 2o FDUREECER
S. europaciscabiei St1563 7 i T % K 15 A
BRATA AL ISP-4 B kL - iR 3 il 0 B
R 30CHRUREE BT - a7 d % HHHE
SRR/ -

16S rRNA 2R 3017

£ % Wang et al. (1993) Z J5 7% 3 #% I
B % AT R BE 25 B > R S P R 35-2 )
43-21 A ISP-4 AP EEE 7 d & &
HU B 7% LA S0 uL 2 0.5 N NaOH - B ZU &
B E R L 0 FI0A 150 uL 2 1 M Tris-
HCI (pH 8.0) J& &9 4) » HL 10 pL il A fié B
JKFGRE 10x > P LA BIHR 1 uL 1F R fRAR -
FIHI 16S rRNA f7 71| 5% 5t #Y & 501 51 +
UniF (5’-AGAGTTTGATCCTGGCTCAG-3")/
UniR (5’-AAGGAGGTGATCCAGCCGCA-3")
(Edwards et al. 1989) {75 & 8% 2 8 $8
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JE (Polymerase Chain Reaction; PCR) - [Z J&
LI PCR = | E4H (Fast-Run™ 2x Taq Master
Mix, Protech, Taipei, Taiwan) T » X & 48
BERE R 20 pL o RCJEMRMEAIT - 94CE M 1
min : 94CEM: 30 s > 5TCHEA 30 s 0 72°CHE(H
90 s - 35 EIEHE 5 F% & 72CHEH 1 min
SRR IE - RFESER % Z YD » DI 1.5%
B GRS HETT A A » PR AR B K B EE 45 G A
[ZFES 1,514 bp prigiE i —F5E ey - KRR FF
(Tri-I Biotech Inc., Taipei, Taiwan) & » F {&
National Center for Biotechnology Information
(NCBI) &R} EHETILE -
BENMENH#AREN B INBERINRE
2R

KT LLE SR ER T mE B (Sola-
num tuberosum L. var. ‘Kennebec’) {F By &1
By K2 B EEZETIN - B/MEE
DA 1R - VSRR ERNE 1 d > FEE
PNEERRR I RIENEZ 4 G - £&2
wk & 1F Rl fi ik - AN ZH
% 35-2 Kz 43-21 [ LB broth /NE & 7 d %
ZEREN > KB MIERREREEA A 0.22
um JE R AR o TS 2 BB R IR DA R K 10
WitElg o M LR A R N B8 EE R
P T3 - RIEYEEE 150 mL > 7 d A 1
R HEE 6 R o LA ETEDURAEE LB broth J&
R HE 2 FEARAE R IR - 55 1 TR 7 d »
AT 82 9B i (2 1 o BEREIT A 50 mL
2 B EEAIRE AT (10° CFU mL™)
HEEEERE g G5 R HEEERE 10
HRERE - APasliBETT 2 X - FEERAE
PRI E A RE S wk 18 UTHUH M N E =
B o IRFETEEL (disease index) BHZEH R E
B EHEER Wt ERRE (disease severi-
ty) o S FEIA SR By 5 4f ¢ 0 4 HEAE
1 4]%-1-10% 2 38 22 1 f7 3R R AR AL ~ &8 ik
SOPEAR VG LR BE ~ 2 4R-11-40% ZRFHITE
BB R BE ~ 3 4k-41-60% Z SR AT H
BB BE - 4 4-61-90% ZHE R HifE H F
BEREREBE ~ 5 G- > 90% ZHE R E S L INE
97 9% BE (Leiminger ef al. 2013) » F{KIET
FIAHE R ERRE -
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X 1

Disease severity (%) =

i FERER
ni @ 1 RHVEBRE
N FHEREEIRE
BEENMENEBRECIEERREENE
STRIEE

AR PLE PR 35-2 K 43-21 2 BR R R
R AR B | wk B 7 BE0E
fEfk > BIORE1S0mL > F 7 djEH 12X
HAE 4 2 HHIRAHATLL 150 mL LB broth j##
tE IR o BFREEARAT AL 705 57 I HERE R 3 10 PR
PRE o EEEBNHEAIORE AR S wk &R
EEkZKS  BEREREZERER -
T DA

B R A B SAS 9.1 R &% 5t o fr ik is
S #EFT 88 5 43 M1 (analysis of variance; ANO-
VA) » B LU/ NEEVEZE R (Fisher’s least sig-
nificant difference; LSD) JJIEE{E 5% BEE /KA
T tEE R E s A -

S

MR E B RSB RMRE < TE R

KRR E @ T FA - ER - HE - #
B MR INEE B M & 2 4 8 0y e A EE Y 85
PRIAR B > FI B4R BT AR VAV D B e S
europaeiscabiei St1563 BE S PIRE J1 2 Elk -
GREN  HAp I8 HREREAHIHS. euro-
paeiscabiei St1563 A R WNRE > 7l EEH
Al 5508~ HE - #E XK AR
lEREEN B - N ZER R 1) - #
— 25 1 TR R A A S SR & 7y By TRV 1 em
(antagonistic activity index = 1) ~ fIH|E 1R
1-2 cm 7 [ (antagonistic activity index = 2) -
HIHIFE /M FY 2-3 em 2 i (antagonistic activity
index = 3) FIJ I FE A 7> 3 cm (antagonistic
activity index = 4) % 4 f - 45 5 3% B 411 1 el
RIS 3 em FHIAH 2 8 553 il &8 H A2 M R H
T (R 1) o AGER AR A/ N EE R A R
BRI EZ BRPR 35-2 81 43-21 TR EHE -

x100% (1)

F 1. RNIEMIERRE IR EHIHME N
B -

Table 1. Effect of actinobacteria isolated from differ-
ent locations with antagonistic activities against Strep-
tomyces europaeiscabiei St1563 on ISP-4 medium.

Number of collected isolates
with antagonistic activity against

Collected ~ Number of St1563

location isolates 0 1 2 3 4
Jiaxian 10 6 0 3 1 0
Meinong 39 32 0 3 4 0
Tianliao 16 14 0 1 0 1
Yanchao 7 5 0 D) 0 0
Shanlin 4 1 2 0 0 1
Namaxia 9 9 0 0 0 0

“ The antagonistic activity index was rated by the diameter of
the inhibition zone: 0: no inhibition; 1: the diameter of inhibi-
tion zone < 1 cm; 2: 1 em < the diameter of inhibition zone <
2 c¢m; 3: 2 cm < the diameter of inhibition zone < 3 cm; 4: the
diameter of inhibition zone > 3 cm.

ANEEEREHBREERERAEN S.
europaeiscabiei St1563 BEJ]2 872

A BRI 35-2 B 43-21 » ETARE
BB IR AR B B B IRIRAE DL S. europaeis-
cabiei St1563 GEJIHIE - K EAFEHIAEJIHY 2
PRI R R (35-2 81 43-21) > RIS E
ELBbroth/ NEBEEO0-7 14 21 d%
HUEC R & RS 1SP-4 & 5L HEfTH S, eu-
ropaeiscabiei St1563 ZfEHUNE « & RBUR
B 7~ 14 ) 21 d 1Y 35-2 EARIER B 2EAN
i S. europaeiscabiei St1563 £ E 1R » I
TR LI '’ 7 d 2R EE - AIHIREIR /N
4.3 cm ; HRFIEE 14 ) 21 d 2K - 1
B Rl Ry 2.3 £ 2.9 cm » i Z [E M i B 2 72
B MREEE 0d 2R 0 ARSI (R 2) -
Jr43-21 WRR T IH > 858 T K 14 dHVRIR &
AR - D& 7 d 2R E  fHIH
BIAR/NE 5.2 om s HA GRS 14 d ZJEK
IR By 2.3 em s MEEE 0 & 21 d 2R HI
EHEHURR (R 2) -

BiaSmBRIREE ) MIRE Tk
#E
FIFH 16S rRNA partial sequence 471745 5



126 H SRS

2. FEEFRGHM Y EEE SRR -
EHEIREE Streptomyces europaeiscabiei St1563 27 1
PR -

Table 2. Effect of culture time for Streptomyces iso-

lates 35-2 and 43-21 on antagonistic activity against
Streptomyces europaeiscabiei St1563.

Diameter of inhibition zone (cm)

Culture duration (d) 35-2 43-21
0 0.0c¢” 0.0d
7 43a 52a
14 23b 23b
21 29b 0.0c

“Means within the same column followed by the same letter
are not significantly different at 5% level by least significant
difference (LSD) test.

HUR » kK 35-2 ZFp 5181 NCBI &R} F1 Strep-
tomyces rochei strain HBUM174096 (GenBank:
EU841560) FHLE K 100% - MBI 43-21 2 ¢
51| B NCBI & #} [t Streptomyces neopeptinius
strain T41 (GenBank: KU324439) FH{1fE K5 99% o
FRIE EAC oy AT &5 IR - o0 R BRI PR 35-2 J 43-21
W5 5 R s S. rochei (GenBank accession
number MN784372) H S. neopeptinius (GenBank
accession number MN784373) -

BiETBED M MER s FinERimRE
R

A HE BUAE 77 2 - 49 o (5 T k352
ke 43-21 yRIFIFEEE 7 d 28R T35
HRETHE SR ZE NN EH R =l
GERB > BRERBEE R 35-2 ZHE B TE

Eeo# 2

PR By 28.0% - T2 e B AR 43-21 21
PRIE 7S TP B 35.0% » W R P 2 RS I
AR HEWHBERNEREZ BRE
61.5% (£ 3) - HERHEBEIMEREZR L
AR AR L - w] SESR B h Akt 7
ZUHIRERIEE > 4 0 JRRISE 53.8% (7/13)
A BE 90% DL b2 R & Rl be 8 & ;1
DUBE R 35-2 Je 43-21 B Z R - FIEE R
ZRERTEEL = 4 - B ZEESR 10% LUT
ZRER RREEE (R 3) - HILEE
PR 35-2 Jr 43-21 B AT A A B (R I 8% 2B i
Z IR BE R AR R A ([ 1) -

BENENREEISERRYEBINE
ERNEE

M Bk 35-2 } 43-21 Z BB IR R R
B BEENR > RNRER 5 wk HUE B 2
LHEIEHAEE (fresh weight) ~ PR ~ #T
HEVUAEE (tuber weight) 2% B PR E
A E M E R AR - &5 RN 0 TR
DMIEMRE RN ZERERINE LY - TiE
i BE A B M P B PR 35-2 BB IR ZAE PR
fEEF9 R 33.1 g0 SN IRHAVIEIRFI9REE
F536.7 g WHERAE 25 | MG E TR 43-21 5%
BIRRZEREEE TR 31.8 g BEIRAAH
PR (R 4) - trE T > DR RS &
TR L U G R B T B P B PR 35-2
ke 43-21 BERER Z EREEE TR R 24.9 g K
25.4 g > BIHIRA (15.4 g) HERIEBZR I
ER (K 4) -

3. BRI 2SR =0E B BB < R -
Table 3. Efficacy of antagonistic Streptomyces isolates 35-2 and 43-21 on controlling potato common scab in a
greenhouse.
Disease index”
Treatment Total number of potato tubes 0 1 2 3 4 5 Disease severity” (%)
35-2 15 2 6 6 1 0 0 28.0 b
43-21 16 1 6 5 4 0 0 350b
CK (control) 13 1 2 2 1 4 3 61.5a

“ Tubers were evaluated for disease severity on a rating scale: 0: no visible symptoms; 1-4: up to 10%, 40%, 60% and 90% of tuber
surface infected, respectively; 5: heavy infections with > 90% of tuber surface infected.
¥ Disease severity (%): [(X number of diseased tubes in each disease index x disease index)/(total number of tubes inoculated x 5)] x

100%.

* Means within the same column followed by the same letter are not significantly different at 5% by Fisher’s least significant differ-

ence (LSD) test.
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L FIR IR EESUE R E 0706 56 52 ZR i 2 0% - (A) MEEVKEE 2 HIR4H © (B) #E1H Strepromyces
europaeiscabiei St1563 ; (C) ##f& Streptomyces europaeiscabiei St1563 i Jif F 45 i & 35-2 HAREEEER 5 (D)
JEfE Streptomyces europaciscabiei St1563 i FIFEHTE 43-21 HIRFERRK -

Fig. 1. Effect of antagonistic actinobacteria on controlling potato common scab in a greenhouse. (A) Mock control;
(B) inoculated with Streptomyces europaeiscabiei St1563; (C) treated with culture filtrates of 35-2 isolate and inocu-

lated with Streptomyces europaciscabiei St1563; and (D) treated with culture filtrates of 43-21 isolate and inoculated
with Streptomyces europaeiscabiei St1563.

T4, EPHEE EERENEREERZVE -
Table 4. Effect of culture filtrates from antagonistic Streptomyces isolates 35-2 and 43-21 on growth of potato in
greenhouse.

Treatment Fresh weight (g) plant” Plant height (cm) Tuber weight (g) plant” Tuber scab symptom
CK (control) 36.7 a* 369 a 1540 No
35-2 33.1a 346a 249a No
43-21 31.8b 358a 254a No

“Means within the same column followed by the same letter are not significantly different at 5% by Fisher’s least significant differ-
ence (LSD) test.

E?_I'Eﬁj PR 35-2 2 43-21 > BTG E R REE EIER
EiUa s kS ZEamElanibs - 45

R8BI IE R SRR EEE 2 EEAH BUNIE 2 BREPLE T A ER R A BHH] S, euro-

W EZ— NMEXEERZEZEWERE N paeiscabiei 274 > FORZE P INA AR EE

B INEL R TG EE - AT E e EAL - P EIE N 2 R E - Bk 35-2 B 43-21 £

FR K R E M & 2 18 BT 85 PRIAR FH 16S rRNA B33 tfrtb 1% » #E3 7RIA S.

PR Hfr I8 PRE RO Y ISP-4 558 & | rochei 1 S. neopepcinnius B = 1Y 5 AHLL
IHFEmMFEE R - P ENEITEREZE  E-
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HREEEZEEN B BIEER
(Actinomycetaceae) H g KHY—& » AT 5
HPiE - BiF R £ S E ARG TTEYR
JEE (Schlatter et al. 2009) - #WEEH W FEEHE
EHFH Streptomyces diastatochromogenes (Eckwall
& Schottel 1997) ~Streptomyces violaceusniger
(Sarwar et al. 2019) Fz H fh fii 75 i 14 88 8 6
(Streptomyces spp.) (Ryan et al. 2004; Wanner
et al. 2014) FEAE BEYIEE > S ¥ S. sca-
bies AAFEGIHIRIR o ML HAM IS $2 ZIE hiw
5B Ve bt 5E 77 H > Hiltunen et al.
(2009) $5H S. griseoviridis P1EEEF F Pk 346
(Streptomyces strain 346) H[HRE S. turgi-
discabies 5|2 FE 85 ZIE IR  L4h > Sarwar
et al. (2018) ZIf5EEEEHEE (Streptomyces
AIRT) A E4 i 4EY)'E isatropolone C » F5
HIH S. europaeiscabiei 4= > [8) W 1 % % fiE
BREBBEMREEARZIRIR » 88 S. wrgi-
discabies ~ S. scabies DL J S. stelliscabiei » 7&
BfF 52 & R 7 RS 9 18 R R ik 35-2 B 43-21 |
I S. europaeiscabiei £ > A6 7Y = 5 b8
hAEMEEESRZEZRRE - BAEER LD
AR E BB IR Z RUEY BRI TE ST R
P> HE P AR 17 % P I A BRI T4 = 59000 o
R PR A0 b 2 B R B Y il 48 i
WHAU2EERERAT - EMINHEIREEE £
& MRS ARSI EESEN AR
HYIE R AIHRRE AR ZYE - KAt #EH
AT AR B 2 DR H YU ST RE R iR
H o EREETUEE 2 EEUAEYE B J
RE—T iR -

HEME bR TR E R AEMPDEE 24N B
HISER i R A R EEY & REGEEEYEE
DU PERIRER (Schlatter et al. 2009) » AL
WYV AR B ETE ] - HRMHEEE
& S. rochei AI1E Ry A VIELR] - WL MR HE
HAEDERER > 41 Rhizoctonia solani ~ Fusar-
ium oxysporum f. sp. lycopersici i Botryosphae-
ria dothidea % - 5N JRA B IR VIR & K
FE PR HZ B R HEAE ) AR R YDA (Kanini ef al.
2013; Zhang et al. 2016; Zamoun ef al. 2017) °
[Tl S. neopepcinnius 7] ¥t 2 18 I | H 7 = Bl &
2R BLRER o 40 Sphaerotheca fusca ~ As-

rere

]
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pergillus carbonarius J. Rhizoctonia solani =
(] B ¥ 25 i 4 v SRR 0 A R B (R ERY RUR
(Kim et al. 2007; Han et al. 2008; Goudjal et al.
2016) » ARFFE4E FAFH - M S 5 35-2 Bl
43-21 RIS EIRIREE 2 B EEE - BikE
EZRESHEN I - HIE - 35-2 B 43-21
H kbR T EARVUS SR EE R ER R I
INEARINES ZEERTE

AV 76 E FH 7 HH RIS Z3 11 3F 25 PR,
TEARERAE R - SRR FE 2R R AR [E
HES - EYFaE 2 e R e g2 E%
2 o R EZRE A FMIE 7 BRI R R0 5
Btk ~ TIREEEMEAZREN  MBREINg
FEREROETE 2 AR R FHEY) 2
MEMH G R - BHEHEMEYHERE - BE3
YT E BT I 1% 2 DU B I 2 W E A
L o Wanner ef al. (2014) 7 4 & [5] 3t &
Z e R AT M R B 3 S 80 BB R < AR VIS
A o SIRBURER 3 E 5§55 H A
& 3 2 (B8 T YRR Bl 3 B 8%
BRI ERETIENERER - R
Hy 3 EESE LT > DL TEZEEE, (‘Yukon
Gold’) B2 BRI /AR R » ¥ TRPEE,
(‘Atlantic”) & $% 2 FIl o 35 98 Jhi s {20 5y B 26
HITEIE = Ryan et al. (2004) FI|FH B & HUrERY #
WP a8 BB MR - TR EE 8 2 miE
T BEYIARIR » Rk AR S 7 R R ]
A B $% 2 v e 39 iR B B9 B/ RO 12 15 5 A
(Keinath & Loria 1991) - 5548 » YR E
HRE R E T IR g e B H AR ROER
REEFEHANEREEERA  FEYEE
S. violaceusniger F| F] 12 EHY 7 U EH >
> HH B 2 O B - AT 83.07% 2§
B EIERRERE (Sarwar ef al. 2019) > HE
BIRF B AR E T mAI T EEAEY)
BRI R EM R ZERE R E T Hil-
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Identification and Evaluation of Antagonistic
Actinobacteria on Controlling Potato Common Scab

Ching-Yi Lin"", Hui-Fang Ni’, and Hui-Ju Lin’

Abstract

Lin, C. Y., H. F. Ni, and H. J. Lin. 2020. Identification and evaluation of antagonistic
actinobacteria on controlling potato common scab. J. Taiwan Agric. Res. 69(2):122—131.

Potato common scab is an economically important disease that is caused by several members
of the genus Streptomyces in the world. As no effective pesticides and limited results of crop rotation
and resistant potato cultivars for managing the disease, this study explored the possibility of using
biological control. A total of 85 isolates of actinobacteria were isolated from soil from six different lo-
cations in Kaohsiung City. Cellophane paper antibiotic method and bacterial culture filtrates applica-
tion were conducted to determine antagonistic activity against Streptomyces europaeiscabiei. Isolates
35-2 and 43-21 strongly inhibited S. europaeiscabiei growth in both assays. When potato plants were
drenched with culture filtrates of isolates 35-2 and 43-21, respectively, significantly reduced potato
common scab incidence was observed in pot assays. The disease severity was 28% after isolate 35-2
treatment and 35% after isolate 43-21 treatment. In addition, isolates 35-2 and 43-21 increased potato
tubers weight in pot assays. These results suggested that isolates 35-2 and 43-21 could provide a dual
benefit by decreasing potato common scab disease severity and increasing potato yield as an effective
biological control agent. Based on 16S rRNA sequencing analysis, the two antagonistic isolates 35-2
and 43-21 showed a sequence identity of 100% and 99% with Streptomyces rochei and Streptomyces
neopeptinius, respectively.
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